SUMMARY The results of analysis of blood specimens from randomly selected adults aged Adult subjects were selected randomly by computer, as described elsewhere,5 and invited to attend a local health centre. Due to press publicity, a large number of people volunteered to be included. All socioeconomic groups were represented. The age range of the subjects was 19-88 years.
During the past two decades there has been an increasing awareness of the many factors that influence the plasma level of commonly determined constituents; of these, age and sex play a major role. Many hospital laboratories still quote 'normal ranges' not so related, but, ideally, results should be referred to a population whose status is defined.1-3 The Cumbernauld Health Survey,4 which was undertaken to establish the prevalence of renal calculus disease in a random population, gave us the opportunity to carry out selected biochemical measurements on about 4000 adults.
Methods

SELECTION OF SUBJECTS
Adult subjects were selected randomly by computer, as described elsewhere,5 and invited to attend a local health centre. Due to press publicity, a large number of people volunteered to be included. All socioeconomic groups were represented. The age range of the subjects was 19-88 years.
BLOOD SPECIMENS
These were taken from the subjects, who were not asked to fast, between 1815 and 2100. Blood was taken from the antecubital vein with the subjects seated. A tourniquet was used only when necessary to locate the vein and released before withdrawal of blood. The blood was collected into tubes containing lithium heparin, and specimens were centrifuged and separated at the end of each session. The separated plasma was stored overnight for analysis the next day. The survey lasted for 13 months.
Received for publication 29 Authors who have used parametric methods17 tend to underestimate the upper limit.
While preparing the frequency histograms for urea, we noticed that the distribution showed a 'bulge' at a cumulative frequency of about 90 , which was most obvious in the groups containing the greatest numbers of subjects ( Fig. 2) but occurred in both sexes and probably at all ages. The 'bulges' in the histograms might be caused by the presence of subpopulations, amounting to 2-3 % of the whole, within the groups. These subpopulations might either be normal subjects whose plasma urea is maintained at a higher than 'usual' level or subjects with diminished renal function caused by disease. The level of urea at which the 'bulge' occurred increased with age and showed a sex difference in the same way as the population as a whole. The frequency histograms for creatinine did not show the 'bulge' phenomenon. This tends to support a postulated 'normal' subpopulation rather than a 'pathological' one as impaired renal function would tend to occur in the older subjects.
The case sheets of 269 subjects whose urea results lay under the apparent peak of each 'bulge' were examined to see if a common factor could be elucidated. 'Smoothing' of the distributions by eye suggested that about two-thirds of the results would belong to the larger population and one-third to the putative subpopulation. In order to exclude analytical bias, the distribution of these results by date and batch number was studied, and they were found to be randomly distributed throughout the survey. between the selected subjects and the overall survey, thus excluding ethnic differences. We were unable, with the information available to us, to examine genetic differences which are known to influence urea levels.20 Fewer of the selected subjects had a previous history of renal disease or urinary tract infection, a current urinary tract infection, or symptoms such as dysuria, frequency, or incontinence than the population as a whole, while the proportion with a history of renal calculus disease was the same as that in the overall population.
We believe that there is a small number of people (other than those whose results lie in the tail of the distribution) whose urea level is maintained in health at a level above that which is 'usual', but we have been unable, with the information available from the survey, to establish a common factor.
CREATININE
Our results confirm the sex difference previously described by other authors. ' 17 23 It is difficult to attribute this increase to any factor other than loss of oestrogen.
Discussion
Many reference ranges in current use are ill defined, being derived from small numbers of healthy volunteers or hospital patients. The establishment of reference ranges poses many problems, particularly in the choice of subjects, and it is often difficult to examine large numbers of people and to standardise the conditions under which the specimens are taken. We are fortunate in having had a unique opportunity of taking blood from a random sample of the population of an entire town, and the size of our sample gives us confidence in our ranges except perhaps in the oldest group where the numbers are smaller. In presenting our ranges we are aware that we have not controlled some factors which may affect the results. Diurnal variation has not been measured since all the samples were taken in the evening. There were no obvious seasonal differences but these, if they exist, are unlikely to have affected the results since the survey lasted for 13 months. We have not studied the effect of racial, socioeconomic, or dietary factors or of prescribed drugs as our purpose was to reflect the condition of the population as a whole. We have no means of knowing if pathological results have been included as no subject was rejected on the grounds of ill health.
The increasing number of publications showing significant age and sex differences emphasise the need to take these into account when results from hospital patients are being evaluated. Ranges based on results from healthy young adults are becoming less appropriate as the age of hospital inpatients ,continues to increase. In general hospitals, it is common for more than one-third of the inpatients to be over 60 years and results from these patients must be viewed against those from individuals in the same age group. 
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